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about thirty minutes. Black CoS and NiS are precipitated.
Filter on double 11 cm. filters and wash about fifty times or
until free of salts with water containing 2 grams ammonium
acetate and saturated with E^S. Burn off and weigh as CoO,
of which 78.66 per cent is Co. Add this cobalt to that found from
phosphate precipitation to get total cobalt. Deduct the Ni
found on a separate portion.

The gravimetric method for cobalt powders and ferro-cobalt
is the same as in Co steels except that but 0.5 gram is taken
for the Co determination.



VOLUMETRIC METHOD FOR COBALT IN STEEL
(PRELIMINARY REMARKS)
Cobalt cannot be titrated quantitatively with KCN, exactly,
as nickel owing to interfering reactions that take place. If the
attempt is made to titrate cobalt alone with cyanide and silver
a black precipitate forms that obscures the end-point. This is
due to the formation of silver cobaltic-oxide.
The author, after several months of experimenting, found that
by the use of tartaric acid and by always having not less than
1 gram of iron in solution per 0.1 gram of Co and by strict
adherence to the following details, titrations, even up to 100 mgs.
of cobalt, can be made with accuracy. Dissolve 0.8 gram and
1.0 gram of the steel in 40 c.c. of 1 : 3 sulphuric acid; add 15 c.c.
of 1.20 nitric acid and digest the steel, if tungsten be present,
until the latter is bright yellow; cool; add 12 grams of tartaric
acid; dilute to 100 c.c.; add 90 c.c. of 1 : 1 ammonia; drop in a
piece of litmus paper and then drop in 1 : 3 sulphuric acid from
a burette with great care, until the litmus paper just turns
from a blue to a red; then add exactly 4 c.c. of 1 : 1 ammonia
in excess and no more, before titration with KCN.
The author uses c.p. cobalt powder for standardizations.
Its purity can be checked by the phosphate method as given
for steels. Nickel in cobalt steels and metals is determined by
Brunck's method.
It is extremely important to have the excess of ammonia in
all tests and standardization mixtures as nearly alike as possible.
Varying amounts of free ammonia cause discordant results,